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(54) MULTILAYER GLASS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the curing time after production and to obtain a 
multilayer glass with higher productivity than ever before by using a thermoplastic resin 
exhibiting fluidity in a specified hardness range and above a specified temp, as a sealing 



SOLUTION: Two or more glass sheets are opposed to one another through a resin spacer to 
form a hollow layer, a recess is formed by the peripheral part of the glass sheet and the outside 
of the spacer, and the recess is filled with the sealing material to constitute a multilayer glass. 
The sealing material consists of a thermoplastic resin exhibiting fluidity at >60° C and having 
25-70 JIS hardness A at 25° C. A thermoplastic resin exhibiting 100-100,000 viscosity at 101- 
104sec shear rate and not having self-stickiness at 25° C is preferably used as the resin. 
Concretely, thermoplastic urethane resin and plasticized PVC are especially preferable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. . 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . • , . , • . ■ 

[Claim 1] In the multiple glass with which opposite arrangement is carried out through the spacer 
made of resin so that the glass plate of two or more sheets may form a hollow layer, and a 
crevice is formed in the periphery section of said glass plate, and the periphery section of a 
spacer and it comes to fill up this crevice a sealant Multiple glass characterized by for said 
sealant showing a fluidity in the temperature of 60 degrees C or more, and a JISA degree of 
hardness consisting of or more 25 less than 70 thermoplastics in 25 degrees C. 
[Claim 2] Multiple glass according to claim 1 whose thermoplastics is what shows the viscosity 
of 100-100,000poise in shear rate 101 -104 sec-1 in the temperature of 60 degrees C or more, 
and does not have self-adhesiveness in 25 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the multiple glass which 

used thermoplastics etc. for the sealant. 

[0002] 

[Description of the Prior Art] Although it is the goods to which multiple glass attracts attention 
from a viewpoint of energy saving, and making the amount of need increase is being continued in 
recent years, since many processes are needed for the manufacture, compared with the usual 
glass plate, cost is high, and the further low cost-ization is desired. 

[0003] Many of current multiple glass makes the glass plate of at least two sheets counter 
through a spacer, and after it intercepts the hollow layer formed of it from the open air, it is 
manufactured by the approach of sealing the opening (crevice) which consisted of the insides 
and spacer peripheral faces of the periphery section of those glass plates that have countered in 
the room-temperature-setting mold sealant represented with a polysulfide system or a silicone 
system. 

[0004] The activity with which an aluminum spacer is made to connect in the corner section is 
reduced, and the spacer was changed into the resin spacer about simplification or automation of 
the production process of multiple glass, productivity amelioration of making the method of 
application automate etc., as a result a cost cut, etc. were considered also about the room- 
temperature-setting mold sealant, and it has so far been proposed. 

[0005] However, in the multiple glass using such a hardening mold sealant, the class of spacer 
used is not asked, and after multiple glass manufacture, since the care of health for hardening of 
a sealant is needed, care-of-health termination cannot ship a product. Therefore, the care-of- 
health tooth space was provided in works, after keeping a certain fixed period product, it had to 
ship, and time for delivery delayed, and the request of a user was not necessarily able to be met. 
Moreover, since the care-of-health tooth space more than the former is needed in order to 
correspond to the need which will increase in the future, in order to avoid this and to secure the 
amount of supply of sufficient multiple glass, compaction of the above-mentioned care-of-health 
time amount is considered to be the need. 

[0006] In order to solve such a problem, the approach of using thermoplastics, such as vinyl 
chloride resin, as a sealant, for example in which extrusion molding is possible is proposed are 
indicated by the approach of using the hot melt butyl sealant which used the butyl system 
ingredient as the base as a sealant, and JP,7-17748,A. 

[0007] However, its material strength is low and the former approach is inadequate as a sealant 
of multiple glass while it has self-adhesiveness and has a problem in respect of handling of a 
product, even after a sealant' s cooling. [ of material strength ] 

[0008} Moreover, although there is no problem as which the latter approach is regarded by the 
former approach, the range where the hardness of thermoplastics is the optimal is too hard with 
the ingredient which has the hardness of the JISA degree of hardness 70 which is not found out 
but is indicated by the above-mentioned official report as a sealant in fact. Therefore, it is an 
approach to twist practicality as a matter of fact that the stress concerning the seal section or 
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the glass plate of multiple glass is large, and the glass crack of exfoliation of the seal section or 

multiple glass itself arises etc. 

[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is solving the above- 
mentioned technical problem of the conventional technique, shortening the care-of-health time 
amount after multiple glass manufacture as much as possible, realizing productivity of 
unprecedented high multiple glass, and offering multiple glass more cheaply and simple. 

[0010] ■ , 

[Means for Solving the Problem] this invention person resulted in header this invention that the 
thermoplastics in which a fluidity is shown beyond the specific degree-of-hardness range and 
specific temperature was useful as a sealant for multiple glass which makes possible high 
productivity which could not be made in the former, as a result of trying hard wholeheartedly 
that the above-mentioned technical problem should be solved. 

[0011] In the multiple glass with which opposite arrangement of this invention is carried out 
through the spacer made of resin so that the glass plate of two or more sheets may form a 
hollow layer, and a crevice is formed in the periphery section of said glass plate, and the 
periphery section of a spacer, and it comes to fill up this crevice a sealant The multiple glass 
characterized by for said sealant showing a fluidity in the temperature of 60 degrees C or more, 
and a JISA degree of hardness consisting of or more 25 less than 70 thermoplastics in 25 
degrees C is offered. 

[0012] , . J 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing 1 is the configuration sectional view showing an example of 
the multiple glass 1 in this invention, fhis multiple glass 1 The glass plates 1a and 1b of two 
sheets are held at predetermined spacing with the resin spacer 5 which consists of a thing which 
made the low moisture permeation ingredient knead a drying agent. The thermoplastics 4 which 
has said specific physical properties is arranged on crevice 4' formed by the periphery section 
inside of those glass plates 1a and 1b, and the peripheral face of a spacer 5 as a glue line, and 
sealing (seal) of the periphery section is carried out to it. 

[0013] Like heat reflective glass and low emissivity glass, the glass plates used for the 
configuration of the multiple glass of this invention are glass plates, such as an aperture 
currently used widely and a door, tempered glass, a glass laminate, metal wired glass, heat 
absorbing glass, the glass plate that coated the inside with a metal or other inorganic substances 
thinly, the acrylic resin plate called organic glass, a polycarbonate plate, etc., and are not usually 
further limited especially to building materials, a car, etc. 

[0014] A fluidity is shown in the temperature of 60 degrees C or more, and it sets at 25 degrees 
C, and the thermoplastics used for the sealant of the multiple glass in this invention is JIS. 
Hardness (only henceforth a JISA degree of hardness) with a K6301 spring-loaded-type 
hardness test A mold is or more 25 less than 70 thermoplastics. 

[0015] As such resin, as long as it has the above-mentioned property, any well-known 
thermoplastics can be used. Furthermore, it is various and is included by the thermoplastic 
elastomer currently used and the "thermoplastics" as used in the field of [ as long as the rubber 
system ingredient which adjusts a vulcanization consistency and enabled it to carry out a melting 
flow with heating also has the above-mentioned property ] this invention in recent years. 
Furthermore, the compound which included the so-called plasticizers, such as dibutyl phthalate 
and G 2-ethylhexyl phthalate, in these thermoplastics is also contained in the "thermoplastics" 
as used in the field of this invention as long as it has the above-mentioned property. 
[0016] Specifically, thermoplastic elastomer, such as thermoplastics, such as olefin system resin, 
acrylic resin, nylon system resin, vinyl chloride system resin, urethane system resin, polysiloxane 
system resin, cellulose system resin, fluororesins, and those denaturation objects, an olefin 
system, a vinyl chloride system, and an urethane system, is mentioned. Furthermore, heating 
melting and the rubber system resin adjusted so that it might flow shall also be included in the 
thermoplastics in this invention among rubber system resin, such as isobutylene isoprene rubber, 
halogenation isobutylene isoprene rubber, chloroprene rubber, EPDM, EPM, and epichlorohydrin 
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rubber. 

[0017] These thermoplastics may be used with independent or two or more sorts of blends. 
Among these thermoplastics, thermoplastic urethane system resin and especially a plasticization 
polyvinyl chloride are desirable. „oa 
[0018] As a degree of hardness of the thermoplastics used by this invention, 65 or less JISA or 
more 40 degree of hardness is [ that a JISA degree of hardness should just be less than / 25 or 
more / 70 ] more desirable in 25 degrees C as mentioned above. Generally, it is known that the 
hollow layer will carry out expansion and contraction with environmental temperature, and, as for 
multiple glass, it is C a sealant ] desirable that it is a certain amount of elastic body. 
[0019] When a JISA degree of hardness is less than 25, since [ that the variation rate to 
expansion and contraction is large and ] material strength is low, it is inadequate as a sealant for 
the multiple glass of this invention. On the other hand, when a JISA degree of hardness is 75 or 
more, the stress generated with the same expansion and contraction is large, exfoliation of the 
seal section, the crack of a glass plate, etc. will arise, and there is a problem practically. 
[0020] What the range of is shear rate 101 -104 sec-1 which is a general-purpose extrusion- 
molding rate field, and shows the viscosity of 1 00-1 00,000poise that what is necessary is just 
what shows a fluidity in the temperature of 60 degrees C or more as the temperature 
characteristic of the thermoplastics used by this invention is more desirable. Moreover, what 
does not have self-adhesiveness in 25 degrees C is suitable on handling, and more desirable. 
[0021] In addition, lubricant, a pigment, an antistatic agent, an antioxidant, a thermostabilizer, a 
filler, a drying agent, a foaming agent, etc. can be used for the above-mentioned thermoplastics, 
blending them if needed. Furthermore, in order to secure the adhesive property of resin and a 
glass plate, suitable priming for the seal section of a glass plate etc. may be performed. 
[0022] The thing which made the thermoplastic elastomer which uses as a resin principal 
component isobutylene isoprene rubber, a polyisobutylene, or the copolymer that uses a 
polyisobutylene as one component at least contain a drying agent as a resin spacer used for this 
invention is desirable. Moreover, you may have a metal film or a metal vacuum evaporationo resin 
film between the layers of a resin spacer and a glue line, or in the outermost layer. 
[0023] 

[Example] Next, although an example (Examples 1-3) and the example of a comparison (Examples 
4-7) are given and this invention is explained still more concretely, this invention is not limited to 

these. ...... 

[0024] Example 1 " the multiple glass object of a cross-section configuration as shown in 
drawing 2 was created first, and the polyester system adhesives which dissolved in the solvent 
were applied to the glass side of seal section (crevice) 4' formed by the periphery section inside 
of glass plates 1 a and 1b, and the peripheral face of the spacer 5 made of resin, and it was air- 
dry Next, melting of the plasticization polyvinyl chloride resin of the JISA degree of hardness 65 
was carried out at the temperature of 170 degrees C using the general-purpose extruder which 
has a cylinder with a diameter [ as shown in drawing 3 ] of 30mm, extruding from a die with a tip 
configuration with an inner diameter [ of 3mm ], and an outside diameter of 5.5mm, seal section 
4' of multiple glass was made to fill up with the above-mentioned resin, and the multiple glass of 
this invention was obtained. 

[0025] This multiple glass is made into a specimen and the result of the care-of-health time 
amount from immediately after creation of this specimen, endurance evaluation, and visual 
inspection is shown in Table 1. Endurance is JIS. The multiple glass durability test specified to 
R3209 estimated the situation of the dew-point engine performance and a plate gap. 
[0026] In addition, in the temperature of 160 degrees C, the resin used above is shear rate 
1x102sec-1, and shows the viscosity of 20,000poise, and does not have self-adhesiveness in 25 
degrees C. 

[0027] It replaces with the plasticization polyvinyl chloride of the JISA degree of hardness 65 
used by 1 two examples, and except having used the thermoplastic polyurethane of the JISA 
degree of hardness 25, a multiple glass specimen is created like Example 1, and the result of 
having performed endurance evaluation like Example 1 is shown in Table 1. In addition, in the 
temperature of 160 degrees C, the resin used above is shear rate 1x102sec-1, and shows the 
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viscosity of 8 OOOpo ise, and does not have self-adhesiveness in 25 degrees C. 

r0028l It replaces with the plasticization polyvinyl chloride of the JISA degree of hardness 65 

used bv 1 three examples, and except having used the plasticization polyvinyl chloride of the 

JISA degree of hardness 40. like Example 1. a multiple glass specimen is created and the result 

of havine performed endurance evaluation like Example 1 is shown in Table 1. In addition, in the 

temperature of 1 60 degrees C, the resin used above is shear rate 1x102sec-1 , and shows the 

viscosity of 7 OOOpo ise, and does not have self-adhesiveness in 25 degrees C. 

T00291 It replaces with the plasticization polyvinyl chloride of the JISA degree of hardness 65 

used by 1 four examples, and except having used the plasticization polyvinyl chloride of the JISA 

decree of hardness 90. like Example 1. a multiple glass specimen is created and the result of 

havine performed endurance evaluation like Example 1 is shown in Table 1. In addition, in the 

temperature of 1 60 degrees C. the resin used above is shear rate 1x102sec-1, and shows the 

viscosity of 30 OOOpoise. and does not have self-adhesiveness in 25 degrees C. 

[0030] It replaces with the plasticization polyvinyl chloride of the JISA degree of hardness 65 . 

Led by 1 five examples, and except having used the plasticization polyvinyl chloride of the JISA 

deeree of hardness 70, like Example 1. a multiple glass specimen is created and the result of 

havine performed endurance evaluation like Example 1 is shown in Table 1. In addition, in the 

temperature of 1 60 degrees C. the resin used above is shear rate 1x102sec-1, and shows the 

viscosity of 25 OOOpoise. and does not have self-adhesiveness in 25 degrees C. 

r00311 It replaces with the plasticization polyvinyl chloride of the JISA degree of hardness 65 

used by 1 six examples, and except having used the plasticization polyvinyl chloride of the JISA 

deeree of hardness 20, like Example 1, a multiple glass specimen is created and the result of 

havine performed endurance evaluation like Example 1 is shown in Table 1. In addition, in the 

temperature of 160 degrees C, the resin used above is shear rate 1x102sec-1, and shows the 

viscosity of 4 OOOpoise. and does not have self-adhesiveness in 25 degrees C 

rn032l In the 'multiple glass of the cross-section configuration shown in example 7 drawing _2 , 

the seal section 4' was filled up with the thiokol (thermosetting resin), and the multiple glass 

specimen was obtained. The result of having performed endurance evaluation like Example 1 

hereafter is shown in Table 1. 

[0033] 
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rEffect of the Invention] According to this invention, the remarkable effectiveness that care-of- 
health time amount is unnecessary, and multiple glass is offered by high productivity and high low 
cost is done so. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing an example of the configuration of the multiple glass of 
this invention. 

[Drawing 2] The sectional view showing the configuration of multiple glass before carrying out a 
seal with thermoplastics. 

fDrawing 3] The schematic diagram of the extruder used for melting of thermoplastics in this 
invention. 

[Description of Notations] 

1: Multiple glass 

4: Thermoplastics 

5: The spacer made of resin 



[Translation done.] 
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□ GRAY SCALE DOCUMENTS 
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